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i Sheet. piling PORE OO EKO NOE ER OHH OROM HH EEN HHH E HT EO we 187,089 Lin. ft. 
Rarth in temporary dams cscusevecesseosencreessccerunse 159,120 on. yds. 
(3) Barth wnnenennes Corweereoversceeenestosensvevewnenesss 857,067 one yas. 


Welland River: ( 
(4) Barth exosvation . steeenenrerneserseesensanssnssernnes 19104637 One Vise 
Comals 
farth exosvation: 
AB) Canad eceseccsscoscenccess 9,681,557 ens yds 


(6] Construction railways .e.+ 567,455 ou. yds» 
ReSe} garth excavation pevntechinen vgn nenoenenve Hiro y tay eu. yas. 


Rook excavation: a. 
(7) CenGl srececeuseses “et eu. yds 
(8) Gonstruction are weer 25, Us dss 
Total rock GxGavatlon seucseeesiveeewceensranecceus S,866,318 Re vase 


ey <9} Dredging MREREHOREOESEHEE ODED REEE THN ERE HERR ODD Ow Ho % 1 4,256,068 Oye ydse 
a 6} CONSKOLS aeceovcesenccuceveseecsenecseveveesoseeuseseas 804,299 cts yas. 
(11} Structural steel, sontrol gate PORE SECARCHEDCREReCL OSes «= ©CONSPSEOR 

(12) RAIV-TAP ose cee eens aero obs e eee ee OWE n HONS ereberevenueee 986 ,028 Sue yds. 


Yorebay: 


(15) Barth excavation ccesccersuseceressecsesetoseneecesonee 49,082 che vias 
(14) Rook excavation eecscrscesetewsteeceeretecdetssinesecce 473,590 on. yds. 
(15) CONGKEES cows deere she ee eet neers ede sHOEN Ee On Hee eR eeene ” 6,440 ove yase 


Serecen House: 


(16) Barth excavation sesvseceerseerseedeencsetevessteesvese 1,526 ou. yds. 
(17) Rock exoavatdion ccsvsessvorerteenoneewneeenserersoenvan 43,470 ome yds. 
(18) Reinforced concrete secsiedertddsedecedsacevivonusesiovs 29,522 en. yde. 
(19) Structural steel] covsssissovsseveceteveveseeussnvsasevses  Gentract 

(20) Steel for racks, gates and 10@ ONUtO seesas sive waeeoes 1,449 , 826 pounds 


Penstocks: — 
(21) Rook excavation BOGHRHAHSRASHHHRETEHHEKR HERES ESHNHE SCOR HREHE AH ® 17,836 Ne yas. 


(22) CONCVELCS eee evo eeee Here Hee Ko mee wee ORE HOHH HERD HEME EHD 9,025 ou. yds, 
(23) Steel WOK seweesscresedessesnse sete e sess s eeees noun te 1,833,350 pounds 
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(24) Barth G@2GRVEtION cesoeses eed aeeeene serous Heeenn ee esoreue 22,790 ous yase 
(25) Rock excavation osessdicdesadedsisssveresecseeeseces cue 554,596 cu. yds. 
(26) GonCrOte secvscdenstestiarbisessagedesovesescnonanctens $8,584 CBs yds- 
(27) Structural steel sesceedessadovscsecveooseedeossersoeee Contract 


Hydrenlic machinery ep tok. lige: Ab ORES eed Vigan’. Bath SMP. deh by mee 
JONNGON VALVES “Sede rsenct oder beeoeiccsergeecivvereee Contract 
farbines and auxiliary equipment sescsscotveoseverese Contract 

(28) Bleotrical generation and’ propertion of © 
BGUPOPStTUcturg coscesescrereeeewerwseeeneerergunaenee See Note 


“ 
{ CHE Yn 
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Temporary structures, actual cost sone. soseerveewe $485,466.08 
Permanent Structures ceseicseocvueeseuerseceunsexoos.e 806 Note 
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{1} - The steel sheet piling, omounting to 167,089 lin. ft., was used in 
the two temporary dame et the intake. It was standard Lackawanna 
steel sheet piling. 

(2) - the earth in the temporary dams amounted to 159,120 cubic yardas It 
came from the general excavation amd was deposited on either side of 
the steel sheet piling» The quantity includes 3,248 cue yaae of 
rabble placed in temporary dem oribwork. 


(3) - The earth excavation, amounting to 657,067 eubie yards, was the 
general excavation on the site of the intake. — . P Os 


(4) - The earth exosvetion in the Welland River amounted to 1 APG, 637% vo. 
eubic yards. Of this quantity, 62 per cent. was excavated by the 
Lidgerwood cableway, 57 per cent. by the dredge "Boone" and 1 per 

¢@ante by the dredge: "Cyclone", #11 performed in deepening and 
improving the natural channél of the river between the intake and 
the entrance to the camal propere 


(5) - The earth exeavation in the cenal proper amounted to 9,651,557: ombic 
yards, apart from secondary excavation for the gonstruction railways. 
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The earth excavation comprised the dry exeavetion in the earth — 
portion and the overburden throughout the rest of the canal, 
but did not ste aanterly ee eee ee 
Bs dora . + Sih ' SD BY Rae 


i$). ~ the dest excavation for construction ratiways amounted to 
- $67,483 onbic yards, ond comprised euch earth work os wes el 
— ‘the: I ha ig weeny oer pg 6 pa ee «im 


(7) - The wee: wunhinet de mowns: ante eannbandot ue 3,841,247 poe onda 
and consisted of the rock work in th» priem of the canal - 
including over-break andi scaling, in the —- ‘fue und 
— 6 ya saree = wena’ Poulin Hi cutee BeBe 

(8) ~ ne wade emerald for the constreetion railways smounted to 

~~ 25,071 eubic yards, and comprised such rock work as was done Sent 
ng gp oor ng i tt a propers ihe 


(9), ~ the dredging ‘a the canal smounted to 1,286,068 cubic yards and 
“comprised that » 7 texen’ out under water, primcipsliy - 
by the dredge. ‘pertion of the canal betwoon the 

_—— River | t of the Took sedtion. % 6° 


Foo fl = the recent in the canal amounted to 304,299 enbic yards, and wos 
“Placed on the floor, along the sides of the rok section, in hate 
were ‘and bill hee hy agi rt ve the" algae ete f 


(11) < the Werapvere ne tw hie iokrorot gate csiliony in -e iuabaile contract, 
as iach to a i al Ge 
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(12) - The tote? onbinstt’ of yipiivep was poontes entitn prvtny and raping ae 
that portion of spoil from the rock excavation which was deposited 
slong the sides of the canal to retain the unstable earth bemks, and 
to form the fill at the crossing of yaya lh wert, bel ‘the peed or 
the senoreter oe on na 4 Sloper. vin a 


(15) ~ The eoarth enterthien in the forebay amounted to 49,082 oubic yards, 
and consi sted: of Lec yi a odanseey of mae in isn prehee P a 


(14) ~- the rock Uaeration in the forebay winennbe to 475, 590 gubie ae 
om ees sae “cing re tol rock * heigl rey propery 


(15) - the concrete hw the news dadteo® te 6,440 mney yards, and con- 
sisted of the eonerete in the diffuser and the gunite where used on 
_ the axpeses. rock holga og + ) 


(16) - The earth auienaee 1% tne wareers none’ nnn ’o 1 bas ‘wabie 
yards, being the overburden on the rock at the screen house. 
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inforcing had been used feirly generally, novattempt has 

to di fforentisto’ ‘Between m8 s and Feinforcelteonorete. 
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(19) - The structural b eel in the ‘soreen house ‘wah'Sint by contract, being 
: and delivered for a. —- BHT. {ihe erection was sub- 

Wale. 


| (20) =the steel used racks, gh A hee. pag amounted to 1,449,826 
fi pounds, and congisted of the aa |e ents pubesaos steel work, 

i a6 well as able } parts, 4 

i (21) = fhe rock excavatd ot ocks loli to 17,836 oubic yards 
il £3 ~ and comprised ba the OP tion therefor, from the easterly 
oH limit of the subi 2 nwtur ® screen Moukg-bo the face of the 


ts a : Aan 
Medy | "2 iY | 
(22) - The conerete in the penstnda, shodntea’ to 9,026 eubic yards, being 
11 the concrete used in ‘eonnection with the pyenstocks from the 
easterly limit of the substructure of the soreen house to the end 
of the penstocks at the gunction with “the Johnson valves. 
LAON! | AON 
(23) - the steel work tn the cry amounted to. 24838, $50 pounds and 
couprised adi Ts mia work in the! aa erected up 


ome 
| Ee | 


mer bieiinnal eatenittigitn iin tena cikeshdaottinidtah tga ainc eaten ana kha sere 


im bed (24) ~ The earth sthosbibe in the power oma and. re amounted to 
= 22,790 cubic yards, and gonsisted principally pf loose overburden 
on the site of the power neuen. | att 

/ i M0. a“ 
(25) + The rock exoeveti¢n in the salen lowse: add \eil-race amounted to 
= rs ~~ $84,896 oubic yards and peaprt end aaa ‘the bi. excavation at the 
fi power houses FAONI 
126) = the concrete 11 eine oa house amounted to: “6,584 eubic yards and 
a | cowprised all the,concrete in the hase up to the operating 
Sr floor of the cenarn ter FpOMe 
= a 


(27) - The structural steel in the power ‘house ‘ad ‘manufactured and 
delivered under ‘contract, and mubgommentiy. jemgoted by doy work. 
See Chapter Ge © as “ i 
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Copy For EncLosure roMre Je Allan Rosse 
(J-184) 


(28) - Under the title "Hlectrical Generation and Proportion of Super- 
structure" is included all the electrical generating apparatus up 
to and including the 12,000-volt bus bars, together with all the 
concrete in the walls and roof of the generator room, fifty per 
eente of the walis and roof of the control room, and fifty per cent. 
of the switching room. The remainder of the superstructure is 
charged against the capital cost ef the Wiasara System of which it 
ig considered an integral part being a transformer station, and not 
against the Queenston-Chippawa Power Development. ‘The total of 
item 28 is $3,214, 413.16. 


Three disgrems are included herewith as pages J-178, J-179 and J-180, to 
show the distribution of the earth work, the rock work and the conerete work 
according to the elements of the development. As supplementary information 
three other diagrams are included to show the progress of the work, J-161 being 


. © if? inintaxe, Canal, Porebay and Power 
House, J-162 being the Progress Chart for Rock Uxeavation in Canal, Porebay and 


the Progress Chart for Earth i 


Power House, and J-183 being the Progress Chart for Concrete York in Canal and 
Forebay. 


{ ENE 5 Aged ae 


Consult ing Engineer. 


} Toronto, Hay 3rd, 1923. 
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